This article gives an answer to a question posed by I. Györi and E. Awwad in the paper "On the boundedness of the solutions in nonlinear discrete Volterra difference equations" published in Advances in Difference Equations, 2 (2012).
Introduction and Main Results
Let us consider the Volterra difference equation 
where p > 1, q ∈ (0, 1). The following conjecture has been formulated in [1] .
Conjecture 1.
(See [1] , Conjecture 6.8). Let p > 1 and 0 < q < 1. Then there exists a constant κ < 1 such that the solution of (1) with initial condition x 0 > 0 is bounded whenever x 0 ∈ [0; κ) and it is unbounded whenever x 0 > κ.
In the following theorem we will confirm the conjecture. In addition, we determine the exact value for κ and qualitative characteristics of the solutions of (1).
Received: August 8, 2012
c 2013 Academic Publications, Ltd.
Theorem 1. Let p > 1 and 0 < q < 1, and let (x n ) ∞ n=0 be the solution of (1), corresponding to the initial value x 0 . Then the following statements are true:
n=0 monotonically tends to zero as n → ∞;
is unbounded.
Proof. Equation (1) with the initial value x 0 is equivalent to the first order nonlinear difference equation
with the initial condition x 1 = x p 0 . Now let us introduce the function
Then (2) can be rewritten as
By letting f (x) = x, we find that there are two fixed points x * 1 = 0 and x * 2 = (1 − q) 1 p−1 . One can easily verify that equilibrium point x * 1 = 0 is an attractor (see [2] ) and equilibrium point x * 2 = (1 − q) 1 p−1 is a repeller. Indeed, the function (3) for x 0 is monotonically increasing, and f (x) < x for 0 < x < (1 − q)
1 ) = q < 1 and f ′ (x * 2 ) = q+p(1−q) > q+(1−q) = 1. Therefore, the solutions of (2) monotonically tend to zero if x 1 < (1 − q) 
